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Jh$JR& ( Concentricolide ) 
(HIV) *Kt^rfl&^>ft/B. 

^■^A^^J-M (Daldinia sp. ) ^#4fctH>&$M^ 
( Xylariaceae ) 

+ 4i , AHport Bu'Lock *t^t8t^i #f Daldinia spJ&/ff 7 
^6^>£f&(D.C. AUport, J.D. Bulock, J. CA*j»i. 1958, 4090; 

D.C. AHport, J.D. Bulock, /. Chem. Soc, 1960, 654.), Alike ^F*t 
&^##>fcJI-ffteT3f&(H. Anke, M. Stadler, A. Mayer, O. 
Sterner, Caw. /. Bot, 1995, 75, 802), 7 

Daldinia sp. (M. Stadler, H. Wollweber, A. Muhlbauer, T. Henkel, 
Y. Asakawa, T. Hashimoto, Y. M. Ju, J. D. Rogers, H. G. 
Wetzstein, H. W. Tichy, Mycotaxon 2001, 77, 379; M. S. 
Buchanan, T. Hashimoto, S. Takaoka, et aL, Phytochemstry 1996, 
42, 173; D. N. Quang, T. Hashimoto, M. Tanaka, M. 
Baumgartner, M. Stadler, Y. Asakawa. Phytochemstry 2002, 61, 
345; M. Buchanan, T. Hashimoto, and Y. Asakawa, 
Phytochemstry 1995, 40, 135; M. S. Buchanan, T. Hashimoto, and 
Y. Asakawa, Phytochemstry 1996, 41, 821.5-9), ^ >L%M~S 20 
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^J^BJ >U$LM. + 03 * & H #1 ( Daldinia concentrica ) 
( concentricolide A ) » 




a) 

Rl Ci-C 4 Jfc^»» 

R2 ft&H* -OH, NRR'^-N0 2 , MR^R' 

R3 4UlH« -OH, NRR'^-N0 2 , *tR^R' 

R4 >&&H, fl-til-NOi. 
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a.tf*^ifc*#^#&*MJ iDaldinia concentrica) f$kfa%*$r 



;ML$^^^^*$**^*- S ^ {Daldinia concentrica) 
tiJUMfr. &ftfa&T> t£$L$l%>&% & II o 
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hiv a ft* ***** 
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^&*, ^fc^^^t*^^*-**^**^*' 
*,fc#**JL9i + . /Bf-**tt******MN#: **** 
*** #***. ♦fltt#*»***l*: -?Lfc^-7imm®L> * 
|GfcAMJK.«t« «W*^** #*** 

*&iHl*#: Z^*** *&**> JL^&*** ft 

#&*, *WMl*** Mi^T**^ -****¥ 

g£*. £&*¥*** ******** ******* o -fc* 
******* <£****** *4&** #T*** ttTWt, 

p-|£*T*** T*-l. 4— *** &*fc;-l, 4-^**, &**« 

^@fc*> *fttt* ****** ***** ¥*** ***** * 
£,**, £*** ***** ****'***** * 
****** ft~**> ***** ***** ***** 
*, ***** ***^ *-**** ***=.***, **** * 
*-*.** <#*~i^** «#*** ft&*** ft* 

*ft*** ^ik > *-=■*** s£*a*** *£*-&** 
&;&*** sej**** &>&*&*.* **** ***** *t&* 

**** fL***** &***& 2** &***** ¥^** 
*, 1-****. 2-***** ******** ****** 

*;s**4Mh ^i£;#***o 

> ^ n ib&y9^UfcM;%ifeMi&M( Daldinia sp. ) 
Daldinia jpj#**« (*!*»: ¥§1* Z^* 

#ftS|* ftSfl* &*&*»* £§&* T**T**> 

*****^^H**^»- 
W#l**fe4*JMftt5tAtor;6 **** 

**L±.) (*»: *MB* *£**) 
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m*\ r») 

»;6* 6£> |J^i)Ai##(^: -=*4fc^ 

(i) **. (n) 4b^T^-f^^A*A.A 

^4R^4- (HIV) &#*£#•&&**** (AIDS) . 

#. *A.9l/8t#4b^*^-f fctf-MLfc***** (hiv) A 

DflW/wia sp. A.**,****-* ( HIV ) A& + tt/fc 

HTV iHH^^&^^'M o 

4fr + 0.01-2 o.l-i * *%<, 

&.$LW&7p2L&M:%LfcM,&% {Daldinia sp. ) *$&#>Mfe*, 
***** (HIV) + T« 

#— >H&£>NC (I) & ( H) 4&M*4JM*#I* ##*W* *, 
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(*»: -tf-JMMf* iSkKL^ri*) * 4*^#J (*»: AT 

#. 3MtA) (*»: tt* * 

it n JW W * ^M^#^^»o $ #r # *h * * 
;WtlB + £-FA (I) A (ID 4fc^*tetfA.*:A,*.*4ll* 

+ (hiv) Aft+^^*#.#j*^.*-f**a*» 

**Mt* -WK 

Hf. il*, #*t#l*# 0.1-1000 J:^ 50-200 

9 1 #A*Mt* A A n *t C8166 **JM-4&(CC M ^ 76.66 
Hg/ml); 
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9 2 % AZT ^ C8166 ^-#-£(CC 50 # 258.88 M-g/ml); 

9 3 # ^^fi^- A & n xfr hiv-1 ^ ?a*f 

gj§£ (EC 50 ^ 0.83 |iig/ml) ; 

© 4^ T-20Xi- HIV-1 ***Blfc»k^ia*r*flar(EC5o^ 6.02 

ng/ml) ; 

S 5 jfrJUMt* a jK. n *fr fflv-i ifc^jJfc^£##WM 

( ECso ^ 0.31 ng/ml ) ; 

m 6 % AZT *t HTV-1 it^^^^^J#^(EC 5 o^ 0.092 

Hg/ml); 

1 jJU*-»* A 
ft^***^****-** (750 A) , (1:1 

T***-f". *M**fc***Mfc*> (60&) <. 

**4b# 80-100 
(100:0, 95:5, 90:10, ##Hs ) 4*Ufc*Jfc. 15 >M&^. tt. 

^ 8 ( 95:5 9 it ) ifc— #&#A*Uk**N 

Bfc/i5"Si (99:1, 95:5, 90:10, 80:20, 4M*tb ) * 99:1 

*J*«I|«^JL4MW A ( Concentricolide A ) 120 

J&^th (Daldinia concentrica) (80 

#Jj*M*fc##**4& (24 jk) . 80-100 
9aSJR##^at#i*/B***f» (100:0, 95:5, 90:10, 
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) 4**.***. 15 8 ( 95:5 & 

ft, 1.1 JL) 3&—1r&4f*kf8Lfc&%T> ZteWmn (99:1, 95:5, 
90:10, 80:20, 4M*H* ) & 99:1 *ft-*^ JL#4M#. 

aMtit ( Concentricolide ) 173 %3L* 

A3^i»*A (Concentricolide A) 3fi*b;&ik§Mt#*»T: 
S% * 4f #t ift ; 89~90°C (xtem/ftm); fefo 

Mr =-59. 23° {c 0.48, MeOH) . BI-MS /z?A (rel. int.): 202 
[M] + (20), 173 (100), 145 (48); HR-T0F-MS m/z. 225.0526 ([M+Na] + , 
225. 0527 3£*fetfL Ci 2 H 10 O 3 Na) . UV (MeOH) X™ nm: 226 (log s 4.08), 
256. 5 (3. 88), 297 (3. 63) . IR v^crn" 1 : 1757, 1641, 1534, 1437. 
&*£®iftiHf *H- *C-NMR#t# (500 MHz, CD 3 OD, 8 in ppm, 
Jin Hz) 





5fC}(DEPT) 


A(H) 


1 H- 1 H COSY 


HMBC (selected) 


CH(2) 


146.4(CH) 


7.74(1H, d, .7=2.2) 


H-3 


H-3 


CH(3) 


106.6(CH) 


6.86(1H, d, 7=2.2) 


H-2 


H-2, 4 


C (3A) 


128.9(C) 






H-2, 5 


CH(4) 


127.8(CH) 


7.86(1H, d, .7=8.3) 


H-5 


H-3 


CH(5) 


116.0(CH) 


7.24(1H, d, J=8.3) 


H-4 




C(5A) 


147.8(C) 






H-4, 9 


CH(6) 


82.9(CH) 


5.52(1H, dd, J=7.1,4.1) 


H-9a 


H-5, 9, 10 


C(8A) 


110.9(C) 






H-5, 6 


C(8B) 


149.6(C) 






H-2, 3, 4 






1.81(lH,m) 


H-6, 9b, 10 


H-6, 10 


CH 2 (9) 


27.8(CH 2 ) 


2.13(1H, m) 


H-9a, 10 






CH 3 (10) 


8.7(CH 3 ) 


0.95 (3H, t, .7=7.2) 


H-9a, 9b 


H-6, 9 



WO 2005/037841 



PCT/CN2004/001188 



C 12 H 10 O 3 , M 202, Hk^&%> *W*Mr Pl» 
a=7.728(l) , b=8.289(l) , c=9.043(l) A , cc=l 06.450(5)° , 
(5=96.321(6)°, 7=108.946(6)°. JUlMM* V=512.36(3) A 3 , AJfcft 
fr^$iZ=2. *t*T*B-?-Rf =0.073, R w =0.066 (w=l/a|F| 2 ) . 
^ MAC DIP-2030K««L«l^.»lfc**f4J-aA*:lt, MoJTa 
&SLmM&% 1369 >K SHELM86 fcJWN * 

xaMMMtBAB 7. 

2 

& &&mik A ( Concentricolide, A ) 2. 3-=.&-2, 3~&& 
Mi (B) 

60 mg JUMI* ( A, 0.30 mmol )* J f" 2 ml CHC1 3 + , 65 mg 
Br 2 ( 0.41 mmol)^ 1 ml CHC1 3 + , *Mt**T# Br 2 

j£4f B 50.8 mg, / 6 * 47.2%. 

£HPLCJi&^'Mh Jt«.*- 1 ^****#'(Bi ^ B 2 ) D 

(A) M finite A B, 
A*. EI-MS 364, .362, 360, 

JL^^ 1: 2: 1, JM^-?- + -Mrft^ Br Jii^. -^ifcaMf-*" A 

Br >£• 1 H-NMR if t T«**UMI fc-HBX*^***. 

^[57.79 (1H, d, 7=7.7), 7.19 (1H, d, 7=7.7)], fofeffi&t 
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3te_h 0 HMBC to H 7.79^ C-3, 5A, 8Aft£. 5 H 7.19 4 C-3A, 
4, 5A, 8A#I*, &-&TSL%7fr&&&2L£.&*k*fo&±. MB 
2, 3~*-2, 4* HPLC 

*P B flkM*. ft*A^*l#(2S,3S)-2,3— *-2, 

3—UU*.** (Bi) * (2R, 3R)-2, 3— *-2, 3— A*.*** 
(B 2 ). 

2, 3—^-2, 3-~Ms&&M# (Bi *» 

EI-MS w/z (rel. int.): 364 [M^ (0.5), 362[M 2 ] + (1.0), 
360[M 3 f(0.5), 284(7), 282(13), 280(31), 278(7), 202(20), 
173(100), 145(50), 117(7), 89(12); 

1 H-NMR (500 MHz, CDC1 3 ): 57.79 (1H, d, 7=7.7), 7.19 
(1H, d, 7=7.7), 7.02 (1H, d, 7=3.8), 5.79 (1H, d, 7=4.2), 
5.46 (1H, m), 2.14 (1H, m), 1.86 (1H, m), 1.06 (3H, t, 7=7.4); 
13 C-NMR (100 MHz, CDC1 3 ): 5 166.6, 166.6, 153.9, 153.9, 
153.8, 153.8, 131.6, 131.5, 128.1, 128.0, 117.1, 117.1, 
112.2, 112.0, 90.1, 90.0, 82.8, 82.8, 50.9, 50.8, 27.8, 27.7, 
9.1, 9.0; 

3 

32 mg B ( 0.09 mmol ) i£^2mlCH 3 OH, *«4Mf**T 
fcS^ 1 ml 4M"7 KOH ¥l CH 3 OH 8 'Mtf^, J*jfc*Jl 
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mtt&AVWStMM'jffripH 7.0, M CHC1 3 ^ 

^ 47.5%„ 

Bitifl!f*iLft^Ac, ft*-fc4M**#-. ***** 

fc^Xfr+AJb 1: UGH****: 282 3* 280, *.*^ + ** 
— * Br X H-NMR +T«**.*«-S.^^*»W#-^[57.84 

(1H, d, J=8.0), 7.80 (1H, s), 7.34 (1H, d, J=8.0)], #£-4 
A#4#-f[87.74(lH, d, /=2.2, H-2), 6.86(1H, d, /=2.2, H-3), 
7.86(1H, dd, .7=8.3, 3.6, H-4), 7.24(1H, d, .7=8.3, H-5)]# 
#)l*^iH-3. HMBC m**5 H 7 80(lH, s)4 C-3, 
3A, 88^^^^, -frifc*fi7ikft&%otfl&ffi% 3-**** 

3-&JL&M# (Q. m.p. 
88~89.5°C; EI-MS iw/z (rel. int.); 282 [M t ] + (20), 280 [M 2 ] + (21), 
253 [M 1 -C 2 H 5 1 + (80) , 251 [M 2 -C 2 H 5 ] + (100) , 225 (52) , 223 (68); 
^-NMR (400 MHz, CDCi 3 ): 87.84 (1H, d, /=8.0), 7.80 (1H, 
s), 7.34 (1H, d, /=8.0), 5.56 (1H, m), 2,18 (1H, m), 1.84 (1H, 
m), 0.99 (3H, t, J=7.4); 13 C-NMR (100 MHz, CDC1 3 ): 8 167.2, 
149.5, 149.2, 144.1, 128.8, 126.5, 116.8, 111.6, 98.3, 82.9, 
27.8, 8.7; 2D-NMR 

4 

& X( Concentricolide. A )»]4 fc 2. S^=.*ffJfcJUMS* 0» 

50 mg A ( 0.25 mmol ) fc-f 1ml CHC1 3 * , ^##-^T^^ 
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1.5ml&H 2 S0 4 , ^*#MH*T, m*"** 1 ml & HN0 3o £S. 
»^*>:Jr*aM*#. # CHC1 3 ^#-, **Ufc-f JM#*-*- * 

203~205°C; EI-MS m/z (rel. int.): 292 [M] + (25), 263 [M-C 2 H 5 ] + 
(100): HR-TOF-MS m/z: C 12 H 8 N 2 0 7 ([M+Na]" 315.0220, cal. for 
C 12 H 8 N 2 0 7 Na 315.0229); 'H-NMR (400 MHz, CDC1 3 ): 58.98 
(1H, s), 7.96 (1H, s), 6.13 (1H, m), 2.29 (1H, m), 1.77 (1H, 
m), 0.91(3H, t, J=7.4); 13 C-NMR(100 MHz, CDC1 3 ): 8163.9, 
155.3, 149.7, 147.1, 140.9, 128.2, 126.8, 114.6, 106.9, 84.1, 
26.3, 9.1. 

TiMJ*l + . "ftfc&fr" (i) * (n) 4fcfr*r. 





&&&& 


0.1-1000 




0-650 




0-650 


tkmfo (&JL350 ) 


0-15 



i 3 
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is. A 






100 




100 




397 


tkmte (&JL350 ) 


3 








0.1-1000 




0-650 




0-650 


$Lffi®L 


0-15 



#*tA^^* 0.1-1000 mg //* Ml X M : 



$£44A^ 0.1-1000 

45 

ft*f** 35 
&Zi*trt*JfcM(10%#-Jttfc) 4 
******* 4.5 
'*4* 0.5 
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( 

M&jWML. «MUt* «*^-f 50-60* C ^P^it 



#*tA^** 


0.1-1000 mg / 5 ml 










ALA 






#<&A^ 


0.1-1000 






50 




#«. 


1.25 mg 






0.1 ml 






q.v. 






q.v. 






5 ml 
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MTT (3 , (4, 5-dimethylthiazoI-2-yl)-2,5-diphenyltetrazolium 
bromide) J$ il Amresco ; SDS ( Sodium Dodecyl Sulfate ) 
% Serva AZT (3P-azido-3P-deoxythymidine) % Sigma 

Z 1 ^; DMF ( Nj -Dimethyl formamine) tl Ji$W#iW>J^ 

RPMI-1640 £^J*4Mfc.» ^# 10%#r^'J-+jfa-*(Gibco), 
2mML-Glutamiue, lOMm HEPES, 50uM 2-*U|.&lF> 100,000 IU 
-fr#ifc> 100ng/ml ^L^.#.#*. 

#r^J>fb^#^i^^.®-i- A (Concentricolide A) ; fa HIV P0 

C8166 ^ HIV-linB/H9 ( ft ) J* * * W MRC , AIDS Reagent 
Project &*. *»JlM*rt***#*******.#- 

gL^JjJLA ( Concentricolide A ) *fr C8166 ttteJ fejMt&*l 

C8166 7(7 HIV-1 tfl$$3LM&. 4xl0 5 /ml C8166 
lOOul 4 * W tfUfctt 1 **** A jftfc lOOul 37°C, 

5%C0 2 ^#3^, ^ MTT^J^M'^. Bio-Tek Elx-800 
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ELISA Reader OD»s/»o»m4fc. CC 50 ^L ( 50°/otoJMMML ) 
if#^T: ( % ) - ( *<fr*L OD OD 4i ) / 

2 0 

g dltt* A ( Concentricolide A ) rt'SL'ttvfoM, HIV ttttA^iB 
#L*k& (Fusion) 6frFJ.&r-&3£ 

HTV T ***»Jfe*MH* 

#* A5 #>H#A 3 >MtX*U lOOAth ft Bfr«.JL* 

m&?$f&&>&. T-20 p0#.f§*&*t$UL. 
6*10 5 /ml #|fc£.-MJtt C8166 JnJ& 50jd 2xl0 5 /ml ft fflV-1 «. 

H9 50pl. 37°C, 5%C0 2 ^#24 *Hfr, fr$-WJ0L 

£JH*I 3 

gjyfcj A *t C8166 it<BJfcj»jt (CPE) tft#ffi# 
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100 1 *.3#.*-*-^3«-#.j*.,*»^ C8166 

^^(4xl0 5 /ml)^LfflV-linB» M.O.I % 0.06, #.*MM*# 200 |d. 
WBfrifcJL AZT pB4tJd*b>^J». 37 6 C, 5% C0 2 , *MM *JJL 
Jt#4*;T#it^lfc^^^A. EC50 ( 50% Effective 
Concentration ) A 50%Hfr**^MfrJMt. 

J&^£. (CPE) (%) - ( l-iOML^JlMMt/*i-»**'Mfc 



«f***4L9l. £.*Mt* ( Conentricolide ) #£8*MHM&. 
**Jt#W4M-*t HIV-1 *«k. S.I.=222. #/fJ#L,&*T 

itA.^® -f Hiv-i g^jMt/^jfc, ^%^m^-&4rMtt®%&i£& 
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i. 




a) 



Rl C1-C4 £t^> 

R2 >R^H, -OH, NRR'il-N0 2 , ItR^R'^i 

Ci-C 6 £oJ-> 

R3 >f^H, *** -OH, NRR'il-N0 2 , ^tR^RMU 

H, i& Ci-C 6 
R4 >ft4LH, iii-N0 2 . 

2. ^'J^ltHM^Mfc, ^tlT^it^^^^: 




(ID 
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4 5 



9 10 

^ 



fl% 




/8B8A\^0 

2 XT 



5. — *n$4Mi/M&. 1-3 

a.iX^i&i^^-^iM^ (Daldinia concentrica ) -f 



7. 1-3 ^--**.^4b^**J-frJ8-f«»^»/*.^ 
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******** **IG4frtfl*fc. 

9. jMfl*#.5tfi&<Mfr, £ + #iiL4fc^#ifcfl 




io. m&fcf&tefi^ hiv &****** **#3rsfc> * 

HIV&*tfA#. 
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100 




200 40 8 1.6 0.32 0.064 
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100 



Fig. 1 




400 80 16 3.2 0.64 0.128 



Fig. 2 
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120 




-20 J— -i 1 1 1 1 r- 

200 40 8 1-6 .32 .064 



Fig. 3 



120 




0 -* 1 r i » 1 — 

800 160 32 6.4 1.28 

T202Mt (now* 



Fig. 4 



2/4 



WO 2005/037841 



PCT/CN2004/001188 



120 




.20 J 1 1 1 ■ " » r- 

200 40 8 1.6 .32 .064 

DC8e$Jt <»9/mi) 



Fig. 5 



120 




#Lj£ <(xg/ml) 

Fig. 6 
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